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DETAILED ACTION 
Specification 

L The disclosure is objected to because on page 1, section [043], "is the shape factor" 
should be deleted. Appropriate correction is required. 

Claim Objections 

2. Claim 8 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further Kmit the subject matter of a previous claim (i.e., claim 4). Applicant is required 
to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or 
rewrite the claim(s) in independent form. 

Claim Rejections -35 use §112 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-12 and 16-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 1, it is unclear as to the structural limitation applicants are attempting to 
recite by, "a CO2 solvent supplied to the bed," since a solvent is not considered an element of the 
apparatus^ 

Regarding claim 3, the language of the claim is drawn to a method limitation which 
renders the claim vague and indefinite, as it is unclear as to the structural limitation applicants 
are attempting to recite, since the "solvenf is not considered an element of the apparatus. 
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Regarding claim 6, the language of the claim is drawn to a method limitation which 
renders the claim vague and indefinite, as it is unclear as to the structural limitation applicants 
are attempting to recite by, ''the means. . . includes transporting the portion of the solvent which 
contains the removed, preselected and dissolved CO2," since "transporting" the solvent is not 
considered an element of the apparatus but a process limitation. 

Regarding claims 11, 12, 17 and 18, the language of the claims is drawn to a process 
limitation which renders the claims vague and indefinite, as it is unclear as to the structtu'al 
limitation applicants are attempting to recite by, "at least/no more than 90% of the original CO2 
concentration of the gas is dissolved. since the percentage of dissolved CO2 is not considered 
an element of the apparatus. 

Regarding claim 16, the language of the claims is drawn to a method limitation which 
renders the claims vague and indefinite, as it is unclear as to the stractural limitation applicants 
are attempting to recite by, "... determined by the flow rate of the water divided by the 
superficial velocity of the water/' since the flow rate, the superficial velocity, and the determined 
ratio water are not considered elements of the apparatus. 

Definition of Means plus Function 

4. Invoking 35 U.S.C. 112, sixth paragraph, the following claim elements are defined for the 
purpose of claim analysis: 

- distribution means : "preferably, through manifolds, the perforated pipes buried in the 
bed, etc." (section [064], lines 1-3). 

- chemical means : "granulated limestone or any other substance known to those skilled in 
the art which would assist or affect the removal of CO2." (section [065], lines 1-3). 
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" means for dissolving the removed, preselected amount of CO?, into the solvent : "any 
physical apparatus which disperses and dissolves the captured CO2 into the water supply, 
including but not limited to grates, atomizers and the like." (section [065], lines 5-7). 

- means for disposing of a portion of the solvent : "sloping channels which drive the water 
through the bed by the force of gravity, or alternative or additional pumps, pipes or other 
means which carry the waste water from the bed." (section [065], lines 7-10). 

- means for supplying water at a controlled flow rate into at least one inlet channel (as best 
understood): a water supply channel 20 and equivalent structures (Figure lA). 

- means for transporting the water from the chemical means into at least one outlet channel 
(as best understood): a grated passage 34 and equivalent structures (FIG. 3). 

Claim Rejectiom- 35 use §102 

The following is a quotation of the appropriate pai'agraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-3, 5-7, 1 1-18 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Schnur (U.S. 2,719,032). 

Regarding claims 1-3 and 5, Schnur (FIG. 1, 2; column 5, lines 16-23) discloses an 
apparatus for removing carbon dioxide, comprising a reaction bed (defined by container 1); 
distribution means for introducing a gas (collecting pipe 5, perforated blow pipes 6); chemical 
means disposed within the bed (alkaline hquid; column 2, lines 67-72); means for dissolving the 
gas into the solvent, comprising a series of drains integrated into the bed (partitions 4, defining a 
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series of passages or "drains" at the lower edge; column 3, lines 42-47); and means for disposing 
of a portion of the solvent containing the dissolved gas (overflow pipe 3). The claimed recitation 
of "a CO2 solvent supplied to the bed" provides no fiirther structural limitation, as the solvent is 
not considered an element of the apparatus. In any event, Schnur discloses a solvent may 
comprise water (column 2, line 67 to column 3, line 28). 

Regarding claim 6, no additional structural limitations are recited since the intended use 
of the solvent, such as the recited, ''transporting to. . . a CO2 storage facility, a deep ocean 
location, an underground aquifer and a depleted gas well," is not considered an element of the 
apparatus but a process limitation. Thus, the apparatus of Schnur meets the claim. 

Regarding claim 7, the flow of solvent via the means for disposing (i.e., overflow pipe 3) 
is inherently driven by gravitational forces, as evidenced by the overflow pipe 3 being located at 
the liquid surface (column 3, lines 29-42). 

Regarding claims 1 1 and 12, no additional structural limitations are recited since the 
percentage of CO2 dissolved in the solvent is not considered an element of the apparatus but a 
process limitation. Therefore, the apparatus of Schnur meets the claims. 

Regarding claims 13-15, Schnur (FIG. 1, 2) discloses an apparatus comprising a plurality 
of inlet channels having a defined length and height (i.e., the alternate container compartments as 
defined by partitions 4, provided with perforated blow pipes 6; column 3, lines 48-52; FIG. 2); 
means for supplying water at a controlled flow rate into at least one inlet channel (supply line 2); 
chemical means in fluidic contact with at least one inlet channel (i.e., alkaline liquid; column 2, 
lines 67-72); distribution means for distributing gas such that the gas contacts the chemical 
means (collecting pipe 5, blow pipes 6); a plurality of outlet channels having a defined length 
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and height located proximate to the chemical means (i.e., the altemate container compartments as 
defined by partitions 4, without blow pipes 6; column 3, lines 48-65); and means for transporting 
water into at least one outlet channel (the partitions 4), the means for transporting being in fluidic 
contact with the chemical means and comprising at least one drain gate (i.e., the series of 
passages or "drains" at the lower edge of partition 4, as shown in FIG. 1; or, in a separate 
embodiment, slits 31a-d formed in partitions 26, as shown in FIG. 5). 

Regarding claim 16, the claimed recitation of, "... determined by the flow rate of the 
water divided by a superficial velocity of the water," provides no further structural limitation 
since such ratio is not considered an element of the apparatus but a process limitation, and 
therefore the apparatus of Schnur meets the claim. In any event, Schnur discloses the number of 
containers and numerous partitions will depend on the fixed quantity of hquid in the containers, 
requirements of the washing process, hydrostatic pressure, and flow velocity of the liquid, for 
example (column 3, lines 29-47). 

Regarding claims 17 and 18, no additional structural limitations are recited since the 
percentage of CO2 dissolved in the solvent is not considered an element of the apparatus but a 
process limitation. Therefore, the apparatus of Schnur meets the claims. 

Regarding claim 20, the means for transporting the water (partitions 4) is inherently 
driven by gravitational forces, as evidenced by the disclosure of, "a circulation of the washing 
liquid, which flows upward in the container compartments provided with the injection nozzles 
and flows downward again in the adjacent compartments which are not provided with injection 
nozzles," (column 3, lines 52-58). 

Instant claims 1-3, 5-7, 11-18 and 20 structurally read on the apparatus of Schnur. 
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6. Claims 1-3, 5-7, 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fischerstrom et al (U.S. 2,708,571). 

Regarding claims 1-3, Fischerstrom et al (FIG. 1-3; column 1, line 69 to column 3, line 
6) disclose an apparatus comprising a reaction bed (defined by container 1); a distribution means 
for introducing a gas into the bed (i.e., distribution pipes 14 with perforations 16, main pipe 15; 
column 2, line 45 to column 3, Kne 6); a means for dissolving the removed, preselected amount 
of CO2 into the solvent (i.e., partition wall 5, serving as a physical apparatus which disperses and 
dissolves the gas by causing a "longitudinal" and "spiral" motion; column 2, lines 24-44); and a 
means for disposing a portion of the solvent which contains the removed, preselected and 
dissolved CO2 (i.e., outlet pipe 11, sloping side portions 3). Fischerstrom et al. further disclose 
that the apparatus may used for, "... treating waters with carbon dioxide and for aeration of 
sewage according to the active sludge process and similar treatments," (column 1, lines 15-19). 
Therefore the apparatus meets the claim of a chemical means, which has been defined as ''any 
other substance known to those skilled in the art which would assist or affect the removal of 
CO2", since the CO2 is dissolved or removed during the treatment of water or sewage. 
Additionally, the claimed recitation of "a CO2 solvent supplied to the bed" provides no further 
structural limitation, as the solvent is not considered an element of the apparatus. 

Regarding claim 5, Fischerstrom discloses the means for dissolving the CO2 comprises a 
series of drains integrated into the bed (i.e., openings 8), defined by the lower edge of partition 5. 

Regarding claim 6, no additional structural limitations are recited since the intended use 
of the solvent, such as the recited, "transporting to. . . a CO2 storage facility, a deep ocean 
location, an underground aquifer and a depleted gas well," is not considered an element of the 
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apparatus but a process limitation. Thus, the apparatus of Fischerstrom et al. meets the claim. 

Regarding claim 7, Fischerstrom discloses that the means for disposing is inherently 
driven by gravitational forces (i.e., "outlet 11 is. . . located at such a level as to estabUsh a 
relatively definite hquid level 13 in the container/' (column 2, lines 5-9); and, as defined by 
sloping side portions 3, "the dimensions and shape of this compartment the liquid will sink 
substantially uniform to the bottom. . . " column 2, lines 34-36). 

Regarding claims 1 1 and 12, no additional structural limitations are recited since the 
percentage of CO2 dissolved in the solvent is not considered an element of the apparatus but a 
process limitation. Therefore, the apparatus of Fischerstrom et al. meets the claims. 

Instant claims 1-3, 5-7, 11 and 12 structurally read on the apparatus of Fischerstrom et al. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent inay not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title^ if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 

35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 

commonly owned at the time any inventions covered therein were made absent any evidence to 

the contrary. Apphcant is advised of the obligation under 37 CFR 1.56 to point out the inventor 

and invention dates of each claim that was not commonly owned at the time a later invention was 

made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 

U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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7. Claims 4 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schnur 
(U.S. 2,719,032) in view of Rau et al. (Energy Conversion & Management 40 ^ pages 1803-1818, 
1999). 

Regarding claims 4 and 8-10, although Schnur is silent as to whether the chemical means 
(the alkaline liquid) may comprise the recited granulated limestone, it would have been obvious 
for one of ordinary skill in the art at the time the invention was made to select an appropriate 
chemical, such as granulated limestone, for the chemical means in the apparatus of Schnur, since 
limestone is well known in the art as a material used for the generation of alkaline solutions as 
well as the treatment of CO2 containing flue gases, as evidenced by Rau et al. (Sections "1 . 
Introduction" and "2. Relevant chemistry"; pp. 1803-1805). Additionally, it would have been an 
obvious design choice for one of ordinary skill in the art at the time the invention was made to 
select an appropriate diameter for the Umestone in the apparatus of Schnur, on the basis of 
suitability for the intended use, since it has been held that changes in size involve only ordinary 
skill in the art. In re Rose, 220 F,2d 459, 463, 105 USPQ 237, 240 (CCPA 1955), and where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art, In reAller, 105 USPQ 233, 

Regarding claim 19, although Schnur is silent as to the specific source for the supplied 
water, it would have been an obvious design choice for one of ordinary skill in the art at the time 
the invention was made to select an appropriate water source, such as one of the sources, for the 
apparatus of Schnur, on the basis of suitability for the intended use, since the recited sources of 
water are well known in the art and serve as attractive, no-cost water sources, as evidenced by 
Rau et al. (Section "4. Water considerations", page 1807). 
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Conclusion 



8. 



The prior art made of record and not relied upon is considered pertinent to applicant's 



disclosure: Downs '535 and '705 are provided to illustrate applicant's relevant, related 
inventions. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is 703-305-4951. 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F, every other Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 703-308-6824. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this appHcation or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 

Jennifer A, Leung 
September 23, 2003 
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